introduction
The first principle shown by the second edition of the Food Guide for the Brazilian Population is that food is more than the mere intake of nutrients, since it is influenced by cultural and social realms and should therefore be treated beyond merely functional aspects. In addition, food patterns have changed rapidly, especially since the last decades, both in higher income countries and in middle and lower income countries. In the Brazilian case, it seems that the main changes involve the replacement of fresh or processed foods of vegetable origin (rice, beans, cassava, potatoes and vegetables) and culinary preparations based on these foods by ready-to-eat industrialized products. These changes have contributed to the imbalanced supply of nutrients and the excessive intake of calories 1 . Insufficient fruit and vegetable intake is among the top ten risk factors for all-cause death. Among middle-income populations, it is estimated that 0.9 million deaths/year are attributed to this risk factor (3.9% of all deaths) and approximately 0.2 million deaths/year (2.5% of total deaths) 2 occur among high-income populations. In addition, results from meta-analyses with prospective studies have shown that greater fruit or vegetable consumption is associated with a significantly reduced risk of diabetes type 2 [3] [4] [5] and cardiovascular diseases 6 . Given this context, it is of great importance to seek greater knowledge about the factors that hinder or facilitate the adoption of healthy eating habits so that interventions that are more effective are elaborated to promote them. To that effect, we must be consider that the adoption or not of any behavior is complex, not a mere matter of individual choice.
Some studies on barriers to the consumption of fruits and vegetables have been identified. Among those using a qualitative methodology, Figueira et al. 7 interviewed 62 users of the Belo Horizonte Health Academy Program. Lucan et al. 8 interviewed 20 low-income black Americans in Philadelphia. Yeh et al. 9 carried out a study from 12 focus groups, involving 147 participants of African-American, Hispanic and Caucasian origin in North Carolina and Connecticut (USA).
Among cross-sectional quantitative studies, the Eikenberry and Smith 10 studies involved 796 low-income individuals recruited in food programs, grocery stores and other public places in four communities of the U.S. A study conducted in Santiago, Chile, included 449 university students 11 , and another study in the same country included 463 mothers of schoolchildren of different socioeconomic levels and 412 elementary school teachers 12 . A study in Brasilia investigated 98 adults 13 . Among the barriers mentioned in these studies are high cost, lack of time, unpleasant taste, lack of habit, high perishability of these foods, "laziness", forgetfulness, lack of satiation, difficulty in transporting to work, little availability in the market, preparation, among others.
The mentioned studies referred mostly to specific populations and only two were conducted in Brazil. Considering the importance of knowing the distribution of these barriers in the adult population, providing information to assist in the elaboration of strategies and public policies, this study aimed to estimate the prevalence of perceived barriers to the consumption of fruits and vegetables and to analyze its association with sociodemographic characteristics in adults of a medium-sized municipality in the southern region of Brazil.
Methodology
This is a cross-sectional study with individuals aged 44 years or older living in the urban area of the city of Cambé (PR), metropolitan region of Londrina, Brazil. The research is part of the project VIGICARDIO: "Cardiovascular Diseases in the State of Paraná: mortality, risk profile, drug therapy and complications", approved by the Human Research Ethics Committee of the State University of Londrina, Londrina (PR). The project began in 2011, with population-based sampling in which 1,180 subjects aged 40 years or older were interviewed. At the time, the study population consisted of all residents in the urban area of the municipality and aged 40 years or over. We chose this age group intentionally, considering the greater occurrence of cardiovascular complications in individuals aged 40 years and over, which was the central focus of the larger project. The municipality is located in the northern region of Paraná, in the metropolitan region of Londrina. 15 .
In 2015, the same subjects were sought again. This new data collection occurred between March and October 2015 through home interviews. The physical form (of which data were double entered and inconsistencies corrected later) was used for approximately 2/3 of the data, and tablets were used for the remainder. Interviews were scheduled by telephone, and for the cases not located in this way, a direct home visit was carried out. Subjects not found in three visits, performed on different days and periods, including one day at the end of the week were considered losses.
Dependent variables
Since, in 2011, no information on perceived barriers to fruit and vegetable consumption was found and that, at the time of planning the study, a specific tool was not found in the literature for its evaluation, we decided to elaborate questions, whose process construction took place in different stages: 1) Users in waiting rooms of some PHC facilities of Londrina (PR) answered the following question: a) In your opinion, what are the main barriers / difficulties to a healthy diet?
2) Due to people's difficulty in understanding the question asked in the previous stage, a more specific question was asked about the intake of fruits or vegetables, also applied to PHC facilities' users: What are the main barriers/difficulties to eating fruits or vegetables?
3) From the answers obtained in the second stage, questions were elaborated based on the most frequent ones, with alternatives of dichotomous answers, as follows: a) In general, do you like the taste of fruit? b) Does your family have a habit/custom of eating fruits?; c) Is the cost of fruits a burden to the household's budget? (or would be, if purchased); d) The need to prepare fruits (washing and peeling, for example) is a difficulty to eat (eat more) fruits?; e) Do you have time to go to the market frequently to buy fresh fruits?
For questions "d" and "e", in addition to the "yes" and "no" alternatives the following response options were set: "other people perform this activity/task" and "I have some limitations that prevent me from performing this activity/ task". For these cases, the barrier was considered only if the subject answered "yes" to question "d" and "no" to question "e".
In addition to these five questions, the following question was asked: "Is there any other factor that makes it difficult for you to eat (or eat more) fruits?" The same questions were asked in relation to the consumption of vegetables.
independent and control variables
The independent variables (also used as control) were collected from subjects' self-reported information at the time of the interview. The variables used in this study and the respective categories were: gender (male and female); age range, in years (44-49, 50-59, 60 and over); self-reported ethnicity/skin color (white/yellow and brown/black/indigenous); years of schooling (0-4, 5-8, 9 and over); economic class, grouped as A and B; C; D and E (ABEP, 2015) 16 and marital status (with companion, without companion).
Data review
Information obtained from the physical form was double entered into a Microsoft Office Excel® 2010 program database. Only this information was transcribed and compared to verify inconsistencies using the Spreadsheet Compare program. The information collected using ODK Collect did not require transcription or validation since they were concomitantly collected and cloud stored in Excel format (Ona Server). Analyses were performed in the Statistical Package for Social Science (SPSS), version 19.0. Descriptive statistics were used to characterize the sample, and a binary logistic regression, gross and adjusted analysis (for all sociodemographic variables), with calculation of OR, were used to verify the association between the demographic variables and barriers.
results
Of the 1,180 subjects who participated in the VIGICARDIO study in 2011, 295 were losses (108 for change of address and no new location, 87 for refusals, 51 for deaths, 49 were not found after three visits, and 8 had to be excluded for failing to respond to questions related to this study's objectives). Thus, we considered data from 877 subjects aged 44 years or older.
Respondents were mostly women (55.9%), aged 44-59 years old (60.6%) and self-declared as white (60.2%), had up to eight years schooling (71.3%), were classified at economic level C or lower (64.4%) and had a companion (68.9% married or with common-law marriage status) ( Table 1) .
Regarding the barriers to fruit consumption, the most mentioned was "cost burdens the household's budget" (57.7%). The probability of showing this barrier was significantly higher among women (OR = 1.93; 95% CI-1.45-2.57) and those with 0-4 years of schooling (OR = 1.57; 95% CI = 1.07-2.31). The "family has no habit/ custom of consuming fruits" was mentioned by 16 .4% of the sample and the probability of showing this barrier was higher among individuals aged 50-59 years (OR = 2.01; 95% CI = 1.30-3.10). The "lack of time to go to market/fair often to buy fresh fruits" was mentioned by 8.0% of the sample and the probability of showing this barrier was higher among women (OR = 1.79; 95% CI = 1.03-3.12) and among those who had no companion (OR = 1.92; 95% CI = 1.14-3.24). The "need to prepare" barrier was mentioned by 7.6% of the sample and the probability of showing this barrier was higher among individuals aged 44-49 years (OR = 2.37; 95% CI = 1.10-5.12) and 50-59 years (OR = 2.35; 95% CI = 1.22-4.51). The "not liking fruits" barrier was mentioned by 6.2% of the sample and was not associated with any demographic variables (Table 2) .
Regarding barriers to the consumption of vegetables, the most mentioned was the "cost burdens the household's budget", with a prevalence of 49.9%. The probability of showing this barrier was higher among women (OR = 1.63; 95% CI = 1.23-2.16), individuals with up to 4 years of schooling (OR = 1.79; 95% CI = 1.22-2.63) and economic level B and C (OR = 2.01; 95% CI = 1.01-3.99). The "family has no habit/ custom of consuming vegetables" was mentioned by 10.9% of the sample and no association was observed with the demographic variables. The "need to prepare" barrier was mentioned by 9.7% of the sample and the probability of showing this barrier was higher among women (OR = 1.69, 95% CI = 1.03-2.76). The barrier "lack of time to go to the market/fair frequently to buy fresh vegetables" was mentioned by 7.6% of the sample and no association was observed with the demographic variables. The "not liking the taste of vegetables" barrier was mentioned by 6.6% of the sample and the probability of showing this barrier was higher among brown / black / indigenous individuals (OR = 2.43; 95% CI = 1.38-4.26) ( Table 3) .
As for the other barriers mentioned by respondents, we observed that 16 and 17 other barriers were mentioned for the consumption of fruits and vegetables, respectively. Among these, the most mentioned regarding fruit consumption was "lack of personal habit" (4.3%), followed by "health-related problems" (2.1%) and "lack of time to consume at work" (1.9%). In the consumption of vegetables, the most mentioned "other barriers" were "lack of personal habit" (2.1%) and "no variety of quality vegetables in the market" (1%) (Data not shown in the tables).
Discussion
Study results indicate that the main perceived barrier to fruit and vegetable consumption is related to their cost, with a most likely perception among women and individuals with lower levels of schooling. Other barriers investigated had a frequency much lower than the cost-related.
Features of identified barriers reinforce the urgency of addressing the issue intersectorally, Total prevalence (% since it involves structural, economic, cultural, educational and social elements that cannot be ignored in the study of human-related food issues. While, to some extent, the food type definition of each person or household depends on individual choices, which depend on larger circumstances and often subjects have less choosing power than they actually believe they do. The price of products involves more than individual or household budget organization. It is determined by economic and political choices that do not always favor healthy eating. This context reflects the influence of the food industry, including lobbying, with the legislative and executive branches of government 17 and agricultural public policies in Brazil that often privilege agribusiness to the detriment of family agriculture 18 . Another important point concerns advertising. Personal preferences in various fields are, at least partially, determined by the media, which sometimes are subtle and go unnoticed. Even news features of an apparently merely journalistic nature are not exempt and often appear to serve the interests of advertisers more than public interest 19, 20 . The food guide for the Brazilian population emphasizes that one of the 10 steps to adequate and healthy food is "to be critical about the information, guidance and messages about food linked in commercial programs", also because there also seems to be a lot of information available about healthy eating, but few are safe and evidence-based sources 1 . Although this study did not analyze the feminization of poverty, understood as "changing levels of poverty from an unfavorable bias to women or to female-headed households" 21 , the coincidence of barriers associated with women and low schooling or to the condition of being without a companion can point to the occurrence of this phenomenon in the studied population, unfavorable to the adequate consumption of fruits and vegetables.
In Brazil, one of the most unequal countries in the world and that has an important part of the Brazilian population with low income [22] [23] [24] , the perception of cost as a barrier is very relevant. Two Brazilian studies that used data from the Household Budgets Survey to address the issue of food costs and their acquisition. Claro and Monteiro 25 analyzed in 48,470 households between 2002 and 2003 the influence of household income and the price of food on the participation of fruits and vegetables among the foods purchased by households and observed, for all the strata of households analyzed, that fruits and vegetables accounted for 2.5% of calories, priced four times higher than other foods. A 1% reduction in the price of fruits and vegetables would increase by 0.79% total calories and a 1% increase in household income would add 0.27% to the total caloric intake. Authors concluded that increased income and lower prices of fruits and vegetables might improve their participation in the diet of Brazilians. Borges et al. 26 analyzed the seven-day food acquisition of 55,970 families in 2008. Calories, expenses and average price were calculated and current and ideal expenditures were compared for the eight food groups proposed by the 2006 Brazilian food guide. Acquisitions did not reach the recommended amounts for fruits, vegetables, dairy products and cereals and exceeded those of beans, oils/fats, sweets, meats and eggs. If individuals with lower income (R$ 71.40 per capita/month) were to achieve recommendations, food expenses would have to increase by 58% and for those with income ≤ R$ 415.00 per capita/month, food expenses would have to increase 39%. Authors point out that for this group of Brazilians, this increased food expenditure would compromise almost all the household's income.
The second most prevalent barrier, both for fruit and vegetable consumption, was "the family does not have the habit/custom", possibly related to the important changes in the eating habits of Brazilians in the last decades 27 . The National Food and Nutrition Policy 28 , among other objectives, seeks to value food culture. Thus, health education strategies become important, and seeking a family-oriented approach, consistent with the Family Health Strategy, can be an interesting path. It is worth mentioning that knowledge, in general, is not enough to change behaviors and to make people adopt healthier behaviors. Often strategies overestimate the potential of information in changing habits and ignore complex health-related behaviors.
The third most mentioned to fruit consumption was the "lack of time to go to the market/ fair frequently to buy fresh fruits" and this was the fourth most prevalent barrier to the consumption of vegetables. A study carried out with adults from 11 municipalities in the central region of Rio Grande do Sul found that most of the respondents purchased their fruits and vegetables once a week and only 10% acquired this food daily 29 .
Regarding vegetable consumption, the third most mentioned barrier was the "need for preparation" and this was the fourth most prevalent barrier in the case of fruits. According to the Food Guide for the Brazilian Population, the weakened transmission of culinary skills between generations favors the consumption of ultra-processed foods. In contrast to these foods, in natura or minimally processed foods usually need to be selected, pre-prepared, seasoned, cooked, combined with other foods and shown in the form of dishes so that they can be consumed. This obviously requires time from the person himself or from the person in the household who is responsible for the preparation of meals 1 . Fresh, nutritious foods often require culinary skills, are more expensive and require more preparation time.
Not liking the taste for the consumption of fruits and vegetables was, of the five barriers investigated in the closed questions, the one with the lowest prevalence. Generally, foods with low energy density are less palatable and many vegetables are considered to have a bitter taste, which leads many people to replace these foods with foods that are more appealing to consume and hinders compliance with nutritional recommendations 30 . A study by Pollard et al. 31 observed that sensorial features were reported as an important reason for the lower consumption of these foods in individuals who did not consume adequate amounts of fruits and vegetables. We wish to highlight that "taste" is not merely a biological issue, but also a social and historical construction, since culture not only indicates what is and is not food, establishing prescriptions and prohibitions, but also makes distinctions about what is "good" and "bad" 32 . Thus, any healthy eating promotion strategy should consider this aspect.
In this study, we observed that women were more likely to show barriers "the cost of fruits and vegetables or vegetables burdens the household's budget", the "need for preparation" of vegetables, as well as "lack of time to go to the market/fair frequently to buy fresh fruits". Women's entry into the labor market, especially since the 1970s, and dependence on women's income in the household's livelihood did not distract them from the centrality of domestic chores, often generating a second day's work 33 . Even women who work outside their homes are still the main, if not the only responsible for selecting and acquiring food and preparing meals, which makes them probably more aware of the food cost's burden in households' budgets. The fact that they have, on average, less leisure time than men, including the time to prepare meals, can lead to choices that privilege practicality to the detriment of the nutritional quality of food.
Subjects with up to four years of schooling were more likely to refer to the barrier "the cost burdens the household's budget" to buy fruits and vegetables, which can be related to lower wages due to the lower level of schooling, which can also have a direct effect on the employability rate. Individuals without a companion were more likely to refer to the "lack of time to go to market/fair frequently to buy fresh fruits", which may have occurred because they had a greater accumulation of functions and, thus, less time for this type of activity.
As for ethnicity/skin color, subjects self-declared as brown/black/indigenous were more likely to show the "not liking the taste of vegetables" barrier, which may be related to the lower access of this group to fruits and vegetables at other stages of the life cycle. However, this finding must be confirmed by other investigations and for the construction of more robust hypotheses that explain the relationship found in this work.
Some characteristics of this study should be highlighted. Firstly, the fact that it was carried out from a population-based study, which is an important point in view of the scarce studies on the perceived barriers to the consumption of fruits and vegetables involving large populations. The population-based study that took place in 2011 did not reveal any information on perceived barriers to consumption of fruits and vegetables. They were inserted in the 2015 research, which looked for all the subjects who had participated in 2011. Thus, caution is needed when generalizing, because it cannot be said that the sample surveyed in 2015 is representative of the current population of Cambé, PR.
A positive point was the process of constructing the tool at different stages, as described in the methodology, and that we observed, at the time of data collection, that it was easily applied and understood by the population studied. However, we suggest, in investigations with specific populations, to consider the possibility of investigating other, context-specific barriers. For example, in the elderly population, dental limitations that hinder or prevent the consumption of certain foods; in a population of workers, issues related to the work process such as time available for eating, number of intervals, access to food in the workplace, etc.
It should also be noted that the investigation of self-reported barriers to the consumption of fruits and vegetables requires the use of different methods and approaches. Research form questions may reveal part of the phenomenon, but they do not fully explain such a complex and subjective phenomena. Thus, studies that use other methods, including qualitative analysis, can be very relevant and may involve not only the study of subjects but also elements such as advertising, investment, etc.
Results can help guide public policies aimed at increasing consumption of fruits and vegetables. Strategies for promoting healthy eating need to take into account the population's eating habits, food accessibility, convenience, local food variety and food prices, as they are important barriers to keeping a healthy diet and changing eating behaviors.
It is imperative that the various sectors be involved, in addition to the health sector. Actions should be integrated and complementary and include not only changes in individuals and households, but also public policies for changes in sectors such as food advertising, economy and agriculture, seeking to curb costs and increase the supply of these foods, even addressing the issue of inadequate food consumption for health by the Unified Health System and by the Education sector.
In addition, we need to consider, as emphasized by Burlandy et al. 34 , that intersectoriality cannot be separated from a political process that questions the criteria of participation of various stakeholders, since disregarding this aspect can favor commercial interests to the detriment of public interest. Thus, the promotion of healthy eating should be carried out by seeking an extended view of the phenomenon, avoiding simplistic counseling or prescription practices that are decontextualized from subjects' and households' realities. 
